Comparative progestational activity of norgestimate, levonorgestrel-oxime and levonorgestrel in the rat and binding of these compounds to the progesterone receptor.
The progestational activity of norgestimate (NORG), levonorgestrel-oxime (LNG-oxime) and levonorgestrel (LNG) were compared in a pregnancy maintenance study in rats. The compounds were administered subcutaneously to pregnant rats at several doses, blood samples were collected repeatedly, and the concentration of LNG was measured in these samples. It could be demonstrated that following the administration of NORG and LNG-oxime, LNG was a major metabolite present in the serum. The pharmacological response in rats treated with NORG and LNG-oxime could be related to the systemic exposure of these animals to metabolically derived LNG. Thus, both NORG and LNG-oxime can be regarded as pro-drugs of LNG, the latter being almost exclusively responsible for the pharmacological activity of both pro-drugs. This notion was further supported by studies on the comparative binding affinity of these compounds to rabbit and human progesterone receptor (PR). LNG exhibited the highest binding affinity of the compounds studied. Relative binding affinity (RBA) values of LNG using progesterone as reference (100%) were found to be 125% for rabbit PR (rPR), 143% for human uterine PR (hPR) and 125% for recombinant hPR, respectively. In contrast to LNG, NORG exhibited only a low affinity to the PR, which is documented by RBA values of 1.2% for rPR, 3.2% for uterine hPR and 9% for recombinant hPR. The corresponding values of LNG-oxime were 30% (rPR), 20% (uterine hPR) and 18% (recombinant hPR), respectively. Thus, the combined experimental evidence of the present study does not support the view of NORG being a progestogen on its own as has been suggested by others.